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4 3 of FR, late Obſervations 


upon the een. Compoſition, and 
Decompoſition of Animal and Vegetable 
Subſtances ; Communicated in a Litter 70 


Martin Folkes Eſq; Preſident of the Royal 
Society, by Mr. Turbervill Needham, Fel- 
low of Mo [ame Society. 


Paris, Nov. 23, 1748, N. F. 
SIR, my 

51. HO' Ithink myſelf now almoſt ſufficiently 

qualified, by the Multitude of Experiments 
I haye Already made upon animal and vegetable Sub- 
ſtances, ſince the 16th, N. F. of laſt March, to lay 
down ſome certain Truths upon this Subject, and from 
them to advance, by Induction, farther than ſo ſhort a 
Period of Time would allow me to procced by ſpecial 
Experiments, yet I would have your learned Royal 
Socieſ y look upon this Paper as animperfect Sketch only 
of what I hope to publiſh from the Journals I have by 
me in a few Months, if theſe two or three Sheets arc 
ſofortunate as to meet with their Approbation. I am 
ſuthciently ſenſible how much I may hurt this little 
Performance, it I promiſe too much, and raiſc 
in this Matter higher Expectations from the Public 
than it may appcar hereafter to deſerve : It is at this 
time therefore particularly the more neceſſary, that I 
ſhould be exceedingly cautious to advance no Propo- 
ſition raſhly ; nothing, but what ſcems to flow natu- 
rally from Obſervation. But this Precaution, however 


* ſtrict, 


— 
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ſtrict, will not exclude now-and-then a probable 
Conſequence from appearing, provided it ſeems con- 
nected with ſome preceding manifeſt Truth; for 
ſuch muſt be allow'd, as proper Foundations for a 
more exact Inquiry in a Matter I am very far from 
pretending to have exhauſted. I muſt therefore ob- 
ſerve, for my own Security againſt future Objections, 
that tho I add no new deciſive Experiment to my 
preſent Liſt, or throw any more Light upon the 
Subject than what I have already amaſſed, I may 
poſſibly, before my Eſſay appears, whether by the 
Advice of Friends, or otherwiſe, conceive more 
mature Thoughts, reje& ſome of the preſent, and 
adopt others in their Place. As this will be done, 
without affecting in any degree the main Syſtem, 
which I imagine turns upon unqueſtionable Truths, 
it is a Liberty I am perſuaded that equitable and 
learned Society will indulge me in, if no other 
Conſideration prevails, than the great Obſcurity that 
hangs over a Subject ſo extenſive and fo intricate as 
this is; in which I am already engag'd much farther 
than J at firſt foreſaw, and indeed too far to recede 
without ſaying ſomething. 

$ 2. 1 ſhall take as little Notice as may be, in 
this ſhort Summary, of the almoſt inevitable Miſ- 
takes others may have made in this Matter be- 
fore me, and the too haſty Conſequences they have 
drawn from Appearances that naturally ſurpriſe by 
their Novelty. Such Surprize is but too apt to cap- 
tivate Perſons even of the moſt ſerene Thoughts, 
much morc the young and unexperienced ; ſuch as 
Mr. Hartſoeker was, when he firſt diſcoyer'd the 
ſpermatic Animals, 

1s 93. 
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6 3. Mr. Lewenhoeck indecd, ſo near his Cotem- 
porary in this Diſcovery as to claim a Priority, was 
much more advanced in Age and Experience ; yet 
if he ſhould alſo appear to have been miſtaken, we 
are not to be ſurpriſed at it; for his repeated Ob- 
ſervations upon the Sperm ot ſuch a Variety of Ani- 
mals, even as low as Inſects, ſcem to intitle him to 
draw Conſequences as extenſive for a general Sy. 
tem of Generation, as his Experiments had been. 
In effect, what two more poweriul Arguments 
could a Philoſopher with the Knowledge of no 
other Fact, than that of their Exiſtence, have, than 
the Univerſality of Animalcules in this Fluid, aud 
their ſeeming Confinement to this animal Secretion? 
$ 4. The Method of Reaſoning by Analogy is but 
too apt to lead us into Miſtakes, and therefore we 
ought to be very difdent of Con ſequences deduced 
this Way. Every new Appcarance that has no known 
Cauſe, immediately fixes, and but toootten at laſt 
puts the Thoughts of the Obſerver upon the Rack. 
When the Mind arrives at this Intenſity of Action, 
how natural is it to free ourſelves from a paintul Un- 
certainty at any rate, and that with as little Expence 
of Reflection as may be? The moſt obvious and 
caly Method is to claſs, if it admits it, and to rc- 
duce it ro ſome other known Phenomena; poilibly 
we are yet no nearer the phyſical Cauſe, becauſe 
that of both is unknown. We have ſtill, however, 
the Satisfaction to have diminiſhed the Surprize it 
gives, by taking from its Singularity, and rcſt in 

ſome meaſure contented with this little Deccit. 
$ 5. Icallit a Deceit, if we acquieſce in it, tillſuch 
time as a Number of Circumſtances ſhall concur to 
* 2 place 


TY 
place it above the State of an Hypotheſis, and ſhew 
us we have been right in our Inferences. Mere Ana- 
logy, founded only upon one or two Facts, and 
extended by Conj ecture, however plauſible, can but 
at moſt furniſh Motives for a reaſonable Doubt, and 
a more mature Enquiry. For tho", as a modern Au— 
thor obſerves very well, Nature ſeems every-where 
to hold with itſelf, and go off by an almoſt imper- 
ceptible Gradation; yet, in our prefent Ignorance 
of the entire Chain of Beings, we are ſo liable to 
miſtake two diſtant Species for the next immediate 
ones to cach other, that the Analogy 1s thereby 
nearly extinguiſhed, and its Traces almoſt effac'd. 
$ 6. That this has been too much the Caſe in all the 
modern Syſtems of Generation, will appear I believe 
po in the Courſe of this Memoir to every un- 
iaſs d Naturaliſt. Animalcules were found uniyer- 
ſally in all animal Seed, almoſt at all times, and ſeem- 
ingly in this animal Secretion alone; they were 
therefore previouſly thought eſſential to Generation; 
or they ſhould have added, a neceſſary Conſequence 
of Properties in the Seed, which Properties were 
eſſential to Generation. But this Inference, how- 
ever natural, was intirely overlook'd by them in 
their Reaſoning; and Analogy induc'd them to ſtop 
at the firſt, without ever examining the ſecond, 
tho equally confequent. The Opinion of pre- 
exiſtent Germs had prevail'd, under the Notion of 
Female Eggs, cre this Diſcovery was made; and 
thus one Miſtake had been grafted upon another. 
When the ſpermatic Animals appeared, it was not 
difficult to transfer theſe imaginary Germs from the 
one to the other; and at moſt Philoſophers were 
| only 


2 
2 
* * 
5 cY 
= 
We 
+ 
A 
* 
=_ * Z 
4 
95 
3 
voy 

2) . 
= 
I 
: 

5 
— 

p = / 
a . 
* 
= 
«7d 
be, A 
o 
* 
2 
#1 
== 
45 


E 


only divided by it; tho as both Opinions were equally 
- plauſible, the latter generally prevail'd by its Novelty. 
The vaſt and unbounded Proſpect it open'd to the 
Imagination, in a View of ſuch a prodigious Series 
from the firſt Parent to the laſt, of original Linea- 
ments, ſtruck the Mind with an agreeable Surprize. 
The Folly of equivocal Generation, particularly as 
it had been ſtated by the Antients, the falſe Grounds 
they had proceeded upon to eſtabliſh it, various Ex- 
periments that ſeem'd to prove every Animal, cvery 
Plant, deſcended from Individuals of the ſame Spe- 
cies; but, above all, the Facility of claſſing theſe 
| ſpermatic Animals, the reducing them by Analogy 
to Seed and Eggs, and the known Tranſition of moſt 
Inſects from one State to another, ſeem'd all ſuf- 
ficient to remove the Veil Nature had drawn, and 
furniſh a Clue of a competent Length to conduct 
us into its moſt hidden Receſſes. 

. Thus this new Syſtem of Generation ſoon be- 
came a favourite Opinion of the laſt Age, as it is in- 
deed ſtill of this for the moſt part; and many ingenious 
Methods were imagined of anſwering the Difficulties 
from Obſervation that ſeem'd to oppoſe it. The 
more antient Hypotheſis of female Eggs was at laſt 
blended with it, and both were work'd up into one 
Syſtem : Their real Exiſtence was determined, with 
their Form, Colour, Size, Situation, and the Me- 
chaniſm of their Conveyance to the Womb; and 
imaginary Valves were appointed in each Egg ad- 
mitting one, excluſive of every other ſpermatic 
Animal. Happy the firſt of theſe minute Beings 
that could take Poſſeſſion of this little Cell, and 
ſhut the Door againſt contending Millions ! Hi- 

| therto 
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therto every Step ſeemed caly and natural, if not 
too cloſely examined; the Inquiſitive were con- 
ducted as high as their Curioſity could promiſe; and 
we might have expected, that Philoſophers ſhould 
have topp'd here; but there is no End of rcalon- 
ing by Analogy. 
$8. No Body of Men ſo ſtrictly deferves the 
Name of a Republic as that of the Learned does: 
Every one is paſlionately fond of adding to the 
common Stock, and claims nothing in Return, but 
the Name and Merit of having enrich d it; yet this 
Paſſion is often ſo violent, that baſe Metals are 
miſtaken for Gold, and Pebbles for Diamonds. Ir is 
not therefore Matter of much Surprize, if ſore have 
carried the imaginary Scene yet farthcr ; and, ſtill pro- 
ceeding by Analogy, have ſuppoſed that the reticular 
Expanſion, obſerved in the Womb of Does ſome 
Days after Copulation, by Harvey, and ſince him, 
in other impregnated Females, was nothing more 
than the inveſting Web, ſpun by the ſpermatic Ani- 
mal before it enter'd the chryſalidal State, and pre- 
paratory to its Tranſition from one Form to ano- 
ther. Certainly theſe Authors never conſider'd the 
immenſe Diſproportion, between the great Expan- 
ſion of this Web and the inconccivable Minute- 
neſs of the Animalcule; otherwiſe it had appeared 
- as rational to ſuppoſe, that an Alpine Mountain 
could have been rear'd in a few Days by a ſingle 
Emmet ſucce ſſively pileing one Grain of Sand upon 
another. Nothing now ſeem'd wanting to com- 
plete this Syſtem, "and place it above all Exception, 
but ocular Demonſtration, if it might poſſibly be 


obtained, that the original Embryo was really con- 
tained 
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tained in each of theſe 1 By Diſſection, 
the young Butterfly had been obſerved in the Ca- 
rerpillar three or four Days before it became a 
Chryſalid; Mr. Lewenhoeck had ſucceeded in ſome 
other very nice Operations upon extremely minute 
Subjects, nor did he deſpair of his Succeſs in this; 
yet his repeated Attempts, it ſeems, all proved fruit- 
leſs. But what the moſt exquiſite Art had deny'd to 
Lewenhoeck, Chance, if we believe him, preſented 
to another Naturaliſt, a little Man ſtarted from 
under the Integuments he was ſaid to wear in his 
vermicular State; and the Obſerver very humour- 
ouſly gave us a Figure of this diminutive Entity 
perfect in every Member. Theſe extraordinary 
Sallies, however, we muſt not place to the Ac- 
count of the Learned, cither of this or the laſt 
Age; they were generally exploded, and they indeed 
continue ſo; yet altho' they were peculiar only to 
the moſt lively; extravagant as they may appear to 
be, they were Conſequences of the Syſtem; and 
thus was this Method of Reafoning by Analogy 

fairly purſued, as tar as Imagination could carry it. 
$ 9. Cudworth, Grew, Le Clerc, and ſome 
other Gentlemen of Judgment, had reflected too 
deeply upon Nature to give way to any Hypotheſis, 
how plauſible ſoever, that took in leſs than the 
whole Scene it exhibits to every attentive Obſerver. 
Yet they feem to have advanced much too far to- 
wards the other Extreme; and their Syſtem of plaſ- 
tic Natures, tho' in its Detail attended with many 
Proofs of extenſive Thought, and. profound Reflec- 
tion, in a general View derogates as much from the 
5 Omnipotence 
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Omnipotence of an All-wiſe Creator; and is not 
perhaps leſs extraordinary, than that Opinion which 
attributed the Regularity and Motion oft the Planets 
tothe Miniſtry of Angels. Ia this Light, I preſume, it 
has been looked upon by others, as well as by myſelf; 
and it is upon this account that I imagine it has 
had ſo few Followers; I ſhall therefore take no 
further notice of it here, than to oblerye, that, in- 
aſmuch as it admits a productive Force in Nature, 
and Operations that go much deeper than a mere 
Developement of Parts, it has certainly more of 
Truth in it, than the Opinion of pre-exiſtent Germs: 
as I flatter myſelf, will appear evident in the Courſe 
of this Memoir, by Arguments drawn not from 
Obſervations only, that are obvious to every Natu- 
raliſt, but particular Experiments made upon animal 
and vegetable Subſtances, during the whole Sum- 

mer of this preſent Year, E701 
$10. To enter therefore more particularly into 
my Subject, where to place the pre-cxiſtent animal 
Embryo, for inſtance, whether in the Animalcule 
or Egg, was ever the Queſtion, and till remains 
unanſwer'd. A Diviſion of vital, eſſential, and 
original Stamina or Lineaments was impoſſible; yet 
innumerable Inſtances in Monſters, Mules, and 
many natural Subjects, concur to prove, that the 
young Fætus partakes of the Nature, Qualities, 
Conſtitution, Form, and Features of both the Pa- 
rents; even as far as their Defects and Diſeaſes, which 
arc but too often hereditary. How can it then be 
agrceable to Reaſon? Or to what Purpoſe ſhould 
we call in to our Aid unalterable original Stamina? 
Can the viſible Species of any Production be deter- 
. mind 
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mind by them, if every ſenſible Quality may be in- 
fuenc'd indiſcriminately by either Parent? And if 
they cannot be alter'd, nor the viſible Species be 
determin'd exactly by them, in what does their Eſ- 
ſence conſiſt, or. how can they be applied to that 
very Uſe we ſeem to think them deſigned for? If 
they are placed in the Animalcule, or in the Egg, 
how are they tranſmitted? And if in the Animal- 
cule, why is the Proceſs attended with ſo vaſt an 
Expence, ſo great a Waſte of Millions of Entities, 
each containing within itſelf a Scries of the moſt 
perfect and moſt wonderful Productions in Nature, 
when one only of theſe Millions of Millions is alone 
to take Place? How are theſe Animals generated? 
if in the common Way, not only the Proceſs will be 
boundleſs, and theſe in their Seed have others, and 
ſoon in an immenſe Series; but they can not then 
be unalterable, becauſe they are ſuppoſed capable 
of being generated. Further, if they float in the 
Air, or lic hidden in Food, as ſome have thought, 
how is it that the Hamina of one Species do 
not ſometimes inſinuate themſelves into a ſtrange 
Parent, with all the Inconveniences and Abſurdi- 
ties of equivocal Generation? Or if they are ſaid 
to be excluded by proper Strainers adapted for 
that very Purpoſe in diſtant Species; at leaſt they 
cannot be ſo in thote Kinds that are near a- kin: 
For if the ſpermatic Animal, which is naturally pro- 
ductive of a Horſe in its own proper Matrix, is yet 
ſo fitted to the Eggs of the Als, that it can poſſeſs 
a Cellule there excluſive of every other, which ar- 
gues an exact Coaptitude, certainly the ſame Animal- 
cules, if contained cither in Food, Air, or Water, 
common to both Horſe and Aſs, might paſs the 
& * Straincrs 


las! 
Strainers indiſcriminately of either; and thus mi ight 
we have Mules common from each reſpective Male, 


without a promiſcuqus Congreſs of theſe two Spe- 
N : 


. In another View, if we conſider the ex- 
* "Tan" I may ſay the mere Nothingneſs 
of one of theſe Stamina, in its firſt Origin, at the 
Diſtance of many Ages; comparatively to any one 
Part, the ſmalleſt muſcular Fibre, for inſtance, of 
an adult Animal it is now ſaid to conſtitute: how 
can we underſtand, that ſo minute a Filament could 
be developed, or in any Senſe ſerve as a Hub- 
ſtratum to a Cylinder ſo folid, ſo maſſive, ſo compa- 
ratively immenſe? Could a Mountain be look'd 
upon as a Superſtructure upon a Grain of Sand? Or 
the terraqueous Globe derive its preſent. Dimenſions 
from the Dilatation of an Atom? What is not the 
prodigious Force of this muſcular Fibre in its pre- 
ſent State, if compared with what it had in its 
Origin? and, - conſequently, what muſt have been 
the Increaſe of real extrancous Matter, cither by 
Appoſition, or Incorporation ; which is now as 
much a Part of this Fibre as the original tamen? 
And if thus much can mechanically be aſſimilated, 
why not the whole of it formed by mechanical 
Cauſes? Or why muſt ſo inſignificant a Part of it 
be ſaid to be concreated with the Univerſe? But to 
ſtrike at once with what, in my Opinion, may be 
look d upon as a demonſtrative Argument againſt the 
Syſtem of original Stamina? The Difficulty ſtill in- 
creaſes immenſely, if we look into the Vegetation 
of Plants, and the wonderful Re- production of the 
Parts of Polypes, Startiſh, Lobſters Claws, c. The 
original 
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original Stamina, how minute ſoever, queſtionleſs 
are diffuſed through the whole Production; ſince in 
this Syſtem all animal or vegetable Growth is made by 
Developement only: But if diffus'd, then ſome or all 
maybe by ſucceſſive Biſc@ion loſt; and if loſt, how 
can they be reproduc'd? Or if reproduc'd, why ever 
ſaid to be original, and concreated with the Univerſe? 

$ 12. Theſe are but a few of thoſe many Dif- 
ficulties that might be enumerated ; which yet are 
of ſuch a Nature, that it is evident to every unbiaſs'd 
Obſerver, they cannot be even ſcemingly evaded, 
but by multiplying Suppoſitions on Suppoſitions ; 
which at laſt render the Hypotheſis ſo complex, as 
to retain no one Characteriſtic impreſs d upon the 
ordinary Proceſs and Operations of Nature. Is it not 
much more reaſonable to ſay, that ſo many ſecretory 
Dus, ſo many Strainers, ſo many preparatory Veſlels 
in Animals, and ſuch a curious Diſpoſition in Plants 
for the Continuation of every Species, imply a Dige- 
ſtion, Secretion, and Preparation of Principles invari- 
ably, univocally productive of every Individual, when 
they fall into their reſpective Matrices, and find 
Aliment proper to aſſimilate? Are not theſe Princi- 
ples contained in the Nouriſhment taken by the 
Parent Plant or Animal, the ſame that continually 
vegetate within it, and furniſh it with Materials 
for its own Increaſe ; continue to be diſtributed till it 
becomes adult, then plentifully exuberate, whilſt it 
is, by new Preparations, fitted to propagate invaria- 

bly in a proper Matrix its reſpective Kind? Elle, 
why this Digeftion ? why this Secretion? why ſo- 


many Strainers, Receivers, Ducts, and Valves? and 


why is ſome Food more productive of theſe Princi- 
CES ciples 
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[ 12 ] 
ples than others? Or if they are pre-exiſtent Germs 
that are ſecrered, are the pre-exiſtent Germs of every 
Species contained in every Bird, Beaſt, Fiſh, or 
Plant, that ſupplies another with nutritive Juice, 
and becomes its Food ? What a ſtrange Confuſion ? 
How unlike that beautiful Simplicity, which Na- 
ture exhibits in all its Productions? Germs ſhut up 
within Germs, and Nature ſwarming with ſupernu- 
merary Entities, all which we readily conceive might 
have been ſtruck out at once, when the Univerſe 
was created; yet pretend not to be able to underſtand 
how they may be continually formed in Times 
ſucceſſive, and as Occaſions may require. 

$ 13. This ſhould ſeem as unnatural, and as unphi- 
loſophical, as it is diſagreeable to Obſervation : For 
if every mix'd Body is made up by the Combination 
of certain Principles, I think we cannot queſtion ; 
but that God may have eſtabliſhed Forces in Nature, 
ſubſiſting Forces, by which ſuch Principles may, in 
certain Circumſtances, be invariably united, without 
any Danger of deviating, ſo as to render Generation 
equivocal ; and if every Production in Queſtion is a 
mix'd Body, as it certainly is, we know at the ſame 
time, that, how various ſocyer they are, a ſmall 
Number of Principles differently combined will 
yield an inconceivable Variety, ſufficient to pro- 
duce them all. Thus may we reduce Nature to 
what it is really ever found to be, ſimple in the 
Beginning of its Courſe, but magnificent beyond 
Expreſſion. when diſtributed: And this, I believe, 
will readily be allowed to be its true Proceſs in 
Generation, if, beſides taking in all the ordinary 


Phenomena, which no Hypotheſis could yet explain, 
= this 


! 


this Proceſs is found conſonant to many particular 
Experiments, ſome of which ſeem to me to render 
the Syſtem inconteſtable. 

§ 14. Modern Naturaliſts have unanimouſly 
agreed to lay down, for a certain Truth, that every 
Plant proceeds from its ſpecific Seed, evety Ani— 
mal from an Egg, or ſomething analogous, pre- 
exiſtent in a Parent of the ſame kind. If it is ever 
of Uſe to ſeparate diſagreeing Ideas, and previouſly 
to explain equivocal Words, it is particularly requi- 
ſite in this Caſe to determine what we mean by 
Secds and Eggs. Sceds and Eggs, in the common 
Acceptation of thoſe Terms, arc certain mix'd Bodies, 
of ſeveral Dimenſions, that immediately furniſh 
theſe Productions. In this Senſe they arc underſtood 
to contain not only the pre-exiſtent Germ, but the 
Nidus alſo, if I may ſo term it, fitted for its Re- 
ception, and a due Supply of alimentary Principles 
to be aſſimilated in proper Circumſtances. They 
are therefore thus far heterogeneous Bodies, that 
coaleſce in a known Time; and their Principles are 
ſo far from being originally united at the Creation, 


that they ſenſibly come together from very diſtant 


Places in all hermaphrodite Plants, and from 
different Individuals in all thoſe Species, where 
the Male and Female are diſtinct. Now I can- 
not perſuade myſelf, but that either I have not 
underftood what has been written on this Subject, 
or that Authors have not ſufficiently reflected upon 
this, when they aſſert, that, becauſe the Plantula is 
found in the Seed, an Oak, for inſtance, in an 
Acorn, that therefore this diminutive Tree bears 
likewiſe its Acorns, and thus on through 5 long 
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Series. I ſhall not ask how this ſmall Plant can have 
Seed; in the common Acceptation of that Term, 
it is plain it cannot: and if it has not, where the 
pre- exiſtent Germ is lodged ; how, from an Atom, at 
ſo immenſe a Remove, can it be increas'd to a ſenſible 
Maſs, and be ſucceſſively developed through ſo many 
Generations, till its Time of Appearance? with 
many other Conſequences that may be drawn from 
hence againſt the Reality of pre-exiſtent Germs ; all 
which are too obvious to require a diſtin Enumera- 
tion. 
$15. It is in vain for us to pretend to lay down 
any one certain uniform Rule, and ſay to Nature, 
This is thy Scheme; ſuch are thy Statutes; and from 
theſe thou ſhalt not deviate. If in many Productions 
ſhe fixes it as an inviolable Law, that no Individual 
of that Species ſnhall appear Without a Co-operation 
of two Parents a Male and a Female, ſhe has at the 
ſame time her Hermaphrodites both in Plants and 
Animals; and if in theſe Hermaphrodites the two 
Sexes are yet ſo diſtinct, that ſhe ſeems but to have a 
little diverſified her Operations, without any ſenſible 
Deviation from her primitive Law, ſhe will, in an- 
other Inſtance, that of the Pucerons obſcry'd by 
Mr. Bonnet, act either with or without the Co- 
operation of a Male. If again you ſay that a Female 
may be impregnated, ſo that the Impregnation ſhall 
diftuſe itſelf, and penetrate as far as five or ſix Ge- 
nerations, ſhe will point out to you in the Claſs of 
Polypes many Kinds, where Generation is carried 
on. without cither Male or Female, Egg or Seed; 
tho, among theſe, there are ſome of the plumed 
* where a whole Family, when by real Ve- 
getation 


15 J 


getation branch'd out as far as Nature deſigns, jointly 


concurs to give one Egg, or ſomething analogous 
to an Egg, as the Source of a future Progeny. And 
thus is this Claſs united to its next moſt immediate 
Superior. If you ſhould (till inſiſt, that the vital eſ- 
ſential Stamina of every Plant and Animal were really 
concreated with the Univerſe, and are now diffuſed in 
Water, Earth, or Air, from whence each will be 
united to its proper Subject in due time; or that the 
Experiments of Niewentyt, and other Naturaliſts, 
of the Stems and Roots of Beans, or other Seeds, al- 


tering their Directions ſeveral times whenditplac'd, 
to recover each its own, the Root downwards, and 


Stem upwards ; that theſe I fay evidently prove vital, 


eſſential, unchangeable Sramimaz as they muſt be, 


if original, and concreated with the Univerſe : In- 
ſtances might be brought from the Memoirs of the 
Royal Academy of Sciences at Paris, of Trees that 
have been ſo inverted, and induc'd to change their 


Direction, that the Branches have become Roots, and 


the Roots Branches; a Phenomenon totally incon- 


ſiſtent with vital, eſſential, and unalterable Sramzina. 


In fine, if at laſt you reſolve to ſtand by this one 
Reſource, that at leaſt every Individual proceeds 


from a Parent like itſelf; that the original Germs, 


tho' not wholly unchangeable, are yer ſufficiently 
fix d to determine every Species, and that they are 
either lodg'd in theſe Parents, or ſecreted from the 
Elements by Strainers through their Bodies: I be- 
lieve I can furniſh, from my laſt Summer's Obſer- 
vations, a Cloud of Inſtances, of a new C laſs of Be- 
ings, whoſe Origin has hitherto been unknown, 
wherein Animals grow upon, are produc'd by, and, in 
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1164 
the ſtrict Senſe of the Word, brought forth from 
Plants; then by a ſtrange Viciſſitude again become 
Plants of another Kind, theſe again Animals of an- 
other, and thus on for a Series, further than the 
utmoſt Power of Glaſſes can carry the moſt inqui- 
ſitive Obſerver. 

916. It has generally been thought by Natu- 
raliſts, that microſcopical Animalcules were gene— 
rated from Eggs tranſported through the Air, or de- 
poſited by a Parent Ely, inviſible to the naked Eye, 
or even that aſſiſted with Microſcopes. Yet is it 
ſtrange that no Naturaliſt ſhould yet have ſeen them, 
if they arc really ſo numerous, when their ſuppoſed 
Progeny is ſo various, and themſelves muſt be 
thought to be fo frequently gliding over the Surface of 
all ſtagnant Waters. By what extraordinary Turn is it 
brought about, might a Naturaliſt obſerve, that ſuch 
ſurpriſing Revolutions ſhould happen in theſe little 
Occans, as a total Diſappearance of one Specics fol- 
lowed by the almoſt immediate Succeſſion of 
anothcr ; and that in a manner ſo ſudden and un- 
expected, that I know not whither they are retired, 
or what new Forms they may have aſſumed. If they 
dic, docs a whole Race periſh together, without any 
known Cauſe? Or if they have taken any new 
Form, how is it that I ſee none of them altering, juſt 
alter'd, or expanding their little Wings upon theſe 
Waters, wherein I lately ſaw ſo many Millions 
in an aquatic State? If it is poſſible for them 
to become flying Inſects in a manner totally 
inviſible, why do not theſe new Parents again de- 
poſit their Spawn in the fame Waters, and give 
a Succeſſion of the late Species, that has diſap- 


pear'd * 
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peared? The Element is not unfit for a new Progeny, 
fince other Kinds ſucceed in it; nay I can tranſ- 
port from neighbouring Infuſions ſome of the ſame 
ſpecific Animalcules into theſe abandon'd Infuſions, 
and they will live. Nor yet has the Generation of 
this Species any peculiar Seaſon which confines it: 
A freſh Infuſion of the ſame animal or vegetable Sub- 
ſtance I apply'd before, will give me again in a little 
time the very Kind I am cnquiring after, and that 
as often as I think proper to add new Matter. Thus 
might any Naturaliſt have rcaſon'd, who had ob- 
ſerved theſe Animalcules with ſome Attention ; and 
been gradually conducted to doubt of their ſuppoſed 
Origin from flying Inſects, or Eggs tranſported by 
the Winds. 

917. But there is yet a ſeverer Difficulty, that 
ſprings from the Conſideration of Paſte-Eels: Theſe 
Animals, Mr. James Sherwood and I, by perform- 
ing a kind of ceſarean Operation upon them, had 
the Pleaſure to obſerve were viviparous; and the 
Royal Society, about the latter End of 1745, or 
Beginning of 1746, did us the Honour to give At- 
tention to the Diſcovery, when Mr. Sherwood's 
Paper * was rcad, and the Experiments exhibited at 
one of its Meetings. I need not repeat what was 
at that time or has been ſince obſerved, where the 
Multiplication from one Eel once roſe to 106. 
It is ſufficient to obſerve, that theſe. Animalcules 
muſtthence conſequently be thought to have ar- 
rived at their ultimate State of Perfection; no longer 
liable to change, or to live in any other State; too 
weighty, even the leaſt of them, to be buoy d up by or 
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tranſported through the Air, and too much of the 
aquatic kind to ſubſiſt out of Water, or to travel over 
dry Land, as I have often experienced, and any 
Gentleman may, by permitting the Water to eva- 
porate. The Queſtion therefore is, how, in a Maſs 
from the cleareſt Spring- water, and the pureſt Wheat- 
Flour, heated as intenſely as the Compoſition will 
admit, theſe Animalcules may be generated? It is 
not but that I think myſelf ſufficiently enabled, by 
my Experiments and Obſeryations, to anſwer all 
theſe Queſtions, and perhaps many more of greater 
Importance ; but I have the ſtrong Prejudice of 
near two learned Centuries, and the Opinions of 
Men of much more extenſive Knowledge and Parts 
than myſelf, to ſtem and get over, before I can 
eſtabliſh my own Sentiments upon this Subject; 
and therefore am willing to hope 1 ſhall not appear 
to have choſen a tedious and unneceſſary Circuit, 
in tracing out the ſeveral Steps I have taken, to 
place my Conduct in a more rational Light. I 
muſt further obſerve, that I am obliged, previouſly 
to any of theſe Thoughts or Diſcoveries, to my 
Friend Mr. Hill, who tranſlated and commented 
upon Theophraſtus with ſo much Applauſe, for two 
Obſervations, made while I was at London, upon a 
Seed - Infuſion he gave me, and the Semen of a Dog 
in his own Houſe, which I, and ſome other Friends 
of the Society, ſaw; a Peculiarity ſingular enough 
was, that the Animalcules ſeem'd all hamper'd, and 
in ſome meaſure adhering by their ſuppoſed Tails, 
ſtruggling as it were with a kind of oſcillatory Mo- 
tion to diſengage themſelves, and not advancing at 
all progreſſively. The Conſequence of this Obſer- 
vation, which ſufficiently hinted that they were then 

enaſcent, 


. 
enaſcent, and that their Tails were no Members given 
them by Nature to ſteer or ſwim withal, yet then 
eſcaped our Notice; and was not plainly clear'd up, 
till other ſimilar and more diſtin Obſervations upon 
this Claſs of Animalcules occurr'd ſome conſiderable 
Time after. 

$ 18. lt is now Time to obſerve how much I am 
obliged to Mr. 4e Buffor's Penetration, who firſt en- 
gaged me in this Enquiry, by his ingenious Syſtem, 
which he was pleas'd to read to me, and at the ſame 
time expreſſed his Deſire I ſhould purſue it, before Thad 
myſelf any Thoughts of it, or any one Experiment 
had been try d. He had been long difſatisfy'd with the 
Opinion of pre- exiſtent Germs in Nature; and he 
and Mr. Maupertuis, Preſident of the Academy of 
Sciences at Berlin, had often diſcours'd together 
upon the Subject. We have ſeveral Hints of this Diſ- 
ſatisfaction, in a little Book, publiſhed by Mr. Mau- 
pertuis himſelf upon this Queſtion at Paris, before my 
Arrival there; in ſhort, it was by general Reflections, 
and ſome other conſequent Thoughts, that Mr. de 
Buffon was conducted to frame his Syſtem of or- 
ganical Parts. Theſe he ſuppoſed, by Coalition, to 
conſtitute the prima Stamina of all animal and ve- 
getable Bodies, ſimple, uniform, common to all, and 
conſequently to be found in a certain Quantity in 
cvery Portion of Food, Aliment, or nutritive Juice ; 
and from thence to be digeſted, and when the Sub- 
ject became adult, ſecreted, and ſtrain'd, for the For- 
mation of the Seed of cvery Plant and Animal ; and 
in this Fluid or Subſtance to be conſequently found 
in much Abundance. He further ſuppoſed theſe or- 
ganical Parts to be moving when diſengaged, living 
in Appearance, and gifted with certain Organs, but 
| * * 232 extremely 
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extremely ſimple in their Compoſition ; being per- 
haps little more than elaſtic Springs more or leſs com- 
preſs d, more or leſs diverſity'd in the Direction of 
their Force. He thought the Calamary Machines I 
obſerved ſome time ago to be ſtrong Proofs of his 
Opinion ; and the ſpermatic Animalcules to be Ma- 
chines, or organical Parts like theſe. 

( 19. For my own part, I was then, as I had 
been before, ſo far of his Opinion, as to think there 
were compound Bodies in Nature, not riſing above 
the Condition of Machines, which yet might ſeem to 
be alive, and ſpontaneous in their Motions ; ſuch as 
the calamary Machines would certainly appear, it they 
were render'd fo diminutive as to conceal their Me- 
chaniſm, and ſuch I then ſuſpected the ſpermatic 
Animals to be: for Motion in general was but an 
cquivocal Argument, and did not neceſſarily imply 
Lite in the common Acceptation of that Term. 
When, for a further Proof, 1 inſtanced Mr. Hills 
Sced- Infuſion, wherein many Bodies were ſeen to 
move in a manner very different from Atoms in a 
fermenting Liquid, and yet not ſo ſeemingly ſpon- 
tancous as microſcopical Animalcules, he added, 
that in his Syſtem it muſt be ſo; that theſe were 
detached organical Parts, and that the Seeds, and 
particularly the Germs of Seeds in Plants, muſt ne- 
ceſſarily abound with them more than any other Sub- 
ſtances. Thus did our Enquiry commence upon Sced- 
Infuſions, from a Deſire Mr. de Buffon had to find 
out the organical Parts, and J, if poſſible, to diſco- 
ver which among theſe moving Bodies were ſtrictly 
to be look'd upon as Animals, and which to be ac- 
counted mere Machines. In the Courſe of this 

Paper 
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Paper I ſhall be as exact as poſlible, in philoſo- 
phical Juſtice. Whatever Experiments or Diſcove- 
rics are to be aſcribed to Mr. e Buffon, were the 
Reſult of his Directions, or jointly made with him, 
I ſhall ſo ipecify, that they may appear diſtinguiſh'd 
from all thoſe others I made at home. The fourfirſt 
Infuſions, among them one of Almond-Germs care- 
fully pick'd out from between the two Lobes and 
Kernel, I mixed up at my own Lodgings, and then 
clos'd them in Phials with Corks. The Obſervations 
that occurr'd, were, firſt, a Separation or Digeſtion of 
the Parts of theſe Subſtances, and a continual flying off 
of the molt volatile. Theſe offuſcated my Glaſſes at 
every Inſtant, and, according to the Mixtures, 
yielded a fetid or an agreeable Odour ; particularly 
that of the Almond-Germs, one ſtrongly ſpirituous. 
Eight Days after they had been infus'd, I began to 
perceive a languid Motion in ſome of the Seed-Par— 
ticles, that before ſcemed dead; ſuch as gave me 
Encouragement to proſecute my Enquiry. It was 


viſible, that the Motion, tho' it had then no one 


CharaQecriſtic of Spontancity, yet ſprung from an 
Effort of ſomething tecming as it were within the 
Particle, and not from any Fermentation in the 
Liquid, or other cxtrancous Cauſe. A diſtin 
Atom would often dctach itſelf from others of 
the ſame or leſs Dimenſions; and whilſt theſe 
others remained abſolutely unmov'd, advance pro- 
greſſively for the Space of eight or ten of its own 
Diameters, or move in a little Orbit, then fall off 
languid, reſt between two others, and detach it- 
ſelf again and again, with a Continuation of the 
the ſame Phænomena. The Conſequences of theſe 
were obvious, the Motion was not ſpontaneous ; 


for 
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for theſe Atoms avoided no Obſtacle, nor had any 
other Characteriſtic of Spontaneity. It was not from 
any Commotion in the Fluid, Fermentation or the 
flying off of volatile Parts; becauſe a large Atom 
would frequently move and detach itſelf from 
a much leſs abſolutely quieſcent : They did not ſeem 
to be enaſcent Embryo Animals, from a Depoſition 
of any extraneous Spawn; for the Phials had been 
cloſed with Corks; nay they were the very Seed, 
or the Almond-Germ Particles themſelves. 

$ 20. Theſe ſame Obſervations Mr. de Buffon 
made himſelf; for we examin'd theſe Infuſions to- 
gether a ſecond time at his own Houſe; and then it 
was that he order'd fifteen Seed · Infuſions to be made 
up, wbich we continued regularly to examine twice 
a Week, till IJ propoſed to him to take them home, 
and follow. them more cloſely by a daily or hourly 
Inſpection, if neceſſary. The Reſult of our firſt 
Obſervations was, that tho' the Phials had been 
cloſe ſtopp'd, and all Communication with the ex- 
terior Air prevented, yet, in about fifteen Days 
Time, the Infuſions ſwarm'd with Clouds of moving 
Atoms, ſo ſmall, and fo prodigiouſly active; that tho 
we made uſe of a Magnifier of not much above 
half a Line focal Diſtance, yet I am perſuaded no- 
thing but their vaſt Multitude render'd them viſible. 
It ſeem'd theretore as if the firſt teeming languid . 
Particles we had obſerved, vaſt in their Dimenſions, 
if compared with thoſe we now ſaw, had broke 
and divided into this immenſe Multitude of micro- 
{copical active Atoms. Then it was that we began 
to lay down a Diſtinction between animated and 
mere organiz'd Bodies; which, tho' far from being 


at 
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at this time groundleſs, yet afterwards proved to be 
falſe. Theſe, and the ſpermatic Animals, we ſup- 
poſed to be of the latter kind; and to be produc'd 
in their reſpective Fluids, by a Coalition of active 
Principles, much as I had ſeen the Calamary Ma- 
chines form'd by Hundreds, tho' abſolutely detach'd, 
and ſwimming at Liberty in the Milt of the Fiſh : 
whilſt we thought on the contrary, that the ordinary 
microſcopical Animalcules, with ſtrong Characteriſtics 
of ſpontaneous Motion and Animation, were to be 
claſs'd among Animals, and imagin'd them to proceed 
from Parent Individuals of their own Species. It was 
not till ſome time after this, that, determin'd to con- 
vince. myſelf and others, without any Poſſibility of 
Doubt, whether theſe moving Atoms were really pro- 
duced from without, or from the very Subſtance 
infus'd: I diſcover'd all the common microſcopical 
Animalcules, the ſpermatic ones not excepted, were 
to be rang'd in the ſame Claſs, and that their Ge- 
neration was very different from that of all other 
animated Beings. 

( 21. For my Purpoſe therefore, I took a Quan- 
tity of Mutton-Gravy hot from the Fire, and ſhut 
it up in a Phial, closd up with a Cork ſo well 
maſticated, that my Precautions amounted to as 
much as if I had ſealed my Phial hermetically. I 
thus effectually excluded the exterior Air, that it 
might not be ſaid my moving Bodies drew their 


Origin from Inſects, or Eggs floating in the Atmo- 
ſphere. I would not inſtil any Water, leſt, without 


giving it as intenſe a Degree of Heat, it might be 
thought theſe Productions were convey'd through 
that Element. Seeds or Plants were for this Rea- 
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ſon improper, becauſe they might have been judg d 
to have been previoufly adhering to theſe Plants or 
Seeds: I neglected no Precaution, even as far as to 
heat violently in hot Aſhes the Body of the Phial ; 
that if any thing exiſted, even in that little Por- 
tion of Air which filled up the Neck, it might be 
deſtroy'd, and loſe its productive Faculty. Nothing 
therefore could anſwer my Purpoſe of excluding 
every Objection, better than hot roaſt-Meat Gravy 
ſecur'd in this manner, and expoſed for ſome Days to 
the Summer-Heat : and as I was determined not to 
open it, till I might reaſonably conclude, whether, 
by its own Principles, it was productive of any thing, 
I allow'd ſufficient Time for that Purpoſe to this 
pure unmix'd Quinteſſence, if I may ſo call it, of 
an animal Body. From this time I take Corruption 
intirely in a philoſophical Senſe, for the riſing of 
a dead Subſtance, by a new kind of Vegetation, 
into Life: and no Axiom, how much ſoever it may 
have been exploded, is more true than that of the 
Antients, Corruptio unius eſt Generatio alterius ; 
though they drew it from falſe Principles, and 
ſo eſtabliſhed it as to render Generation equivo- 
cal, and never penetrated ſufficlently into Nature 
by Microſcopes, to diſcover this Claſs of Beings, 
that arc neither generated nor generate in the 
common Way, yct furniſh a Key to lead to the 
Generation of all others. My Phial ſwarm'd with 
Life, and microſcopical Animals of moſt Dimen- 
ſions, from ſome of the largeſt I had ever ſeen, to 
{ome of the leaſt. The very firſt Drop I uſed, upon 
opening it, yielded me Multitudes perfectly form'd, 
animated, and ſpontaneous in all their Motions : 


And thus was I obliged to abandon not only the 
Notion 
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Notion preconceiv'd of a Diſtinction to be made in 
this Claſs of Animals, between thoſe that appeared 


under a ſenſible Angle in the Microſcope, and the 


atomical ones; but even that Hypotheſis alſo which 
I had advanc'd as probable, in the little Eſſay I pub- 
liſhed in 1745, that ſpermatic Animals were no more 
than Multitudes of ſuch Machines as thoſe of the Ca- 
lamary ; for now it was plain of what kind they were, 
and whence they deriv'd thcir Origin. 

$ 22. 1 ſhall not at this preſcnt time trouble 
you with a Detail of Obſervations upon three or 
four Scores of different Infulions of animal and 
vegetable Subſtances, poſterior to theſe upon Mut— 
ton-Gravy 3 all which conſtantly gave me the ſame 
Phænomena with little Variation, and were uniform 
in their general Reſult: Theſe may better appear 
at Length upon ſome other Occaſion ; let it ſuthce 
for the preſent to take notice, that the Phials, 
clos'd or not clos d, the Water previouſly boil'd or 
not boil'd, the Infuſions permitted to teem, and then 
plac'd upon hot Aſhes to deſtroy their Productions, 
or procecding in their Vegetation without Inter- 
miſſion, appear'd to be ſo ncarly the fame, that, af- 
ter a little time, I neglected every Precaution of 
this kind, as plainly unneceſſary. I take no notice 
yet of their Manner of being generated and gene— 
rating; in relating theſe Diſcoveries, as I believe I 
ſhall be more intelligible, if I follow the Order of 
Time: It is a Juſtice moreover I owe both to Mr. 
de Buffon and myſelf; for ſome were made by him 
alone, ſome by me, and ſome of them in Concert 
together : His Syſtem, the Detail of his Syſtem, his 


Experiments, my own Diſcoycrics, my T houghts 
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in conſequence of theſe Diſcoveries; all theſe were 
reciprocally communicated; we made a Secret of 
nothing to each other. Thus where one Truth 
ſeems to lead to, or is the natural Conſequence of an- 
other, it will be caſy, from the Order I have ob- 
ſerv'd, to ſec how much I have been cbliged to his 
Penetration and Foreſight. But this will yet appear 
more diſtinctly, when our ſeycral Eſſays upon this 
Subject ſhall appear; and in the ſecond Volume of 
his Natural Hiſtory, which will very ſoon be publiſhed, 
I muſt declare for a Fact, that all which precedes his 
Accounts of the Experiments, begun March 16. 
N. C. of this preſent Year 1748, was previous either 
to his own Experiments or mine, and was read to 
me by himſelf, 

$ 23. In this Order of Time therefore Mr. de 
Buffon not only repeated the Experiment I have 
taken notice of, and added particular Obſervations 
of his own, but made ſome intirely new in every 
reſpect, peculiar to himſelf. Among theſe, that ne- 
ver to be forgotten by Naturaliſts, which at once 
deſtroys the Opinion of Eggs in viviparous Animals, 
and ſhews the real Uſe of thoſe reddiſh glandulous 
Bodies obſerved by Valliſuieri upon the Teſticles 
or Ovaries, as hitherto call'd, of Cows. Every 
Anatomiſt knows, that the whitiſh Specks, near 
each of which a Hydatide is plac'd upon all Female 
Ovarics, were aitherto either look'd upon to con- 
tain the real Female Eggs, or to be the remaining 
Scars of Eggs fecundated and diſlodg'd. Yalliſnier:, 
ncarcr the Truth, thought the large reddiſh glandu- 
lous Bodies, which be calls Cherries, and found 

upon the Ovaries of Cows, and other Females, in 
the Time of their Heat, if the Animal is confined 


to 
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to any particular Seaſon, or at any Time, in thoſe 
Females which are unconfined in this particular, 
were the real productive Organs contributory alone 
to Generation; yet ſtill with a View to the antient 
Opinion of Eggs, for he ſuppoſed theſe glandulous 
Excreſcences to be real oviparous Productions. Mr. 
de Buffon, on the contrary, long before Obſervation 
had realiz'd his Conjectures, rightly thought theſe to 
no more than temporary Bloſſoms, if I may ſo term 
them, not containing in their Cavity, which they 
have diſtin when they are ripe, an Egg, but the 
real Female Seed; that the whitiſh Specks, ſcatter'd 
upon the Surface of Female Ovaries, were partly the 
remaining Scars of ſome of theſe temporary Bloſ- 
ſoms now faded, as having perform'd their deſtin'd 
Office, or Embryo - Bloſſoms not yet expanded; 
that the Hydatid annexcd to each of theſe contained 
a Quantity of imperfect indigeſted Seed; and that, 
if we took the Bloſſom in time, when it ſhould be 
intirely ripe for Action, as when a Female is in Heat, 
or not barren, theſe red glandulous Excreſcences 
would furniſh a Fluid as really productive of true 
ſpermatic Animals, or organical Parts, as he calls 
them, as that of any Male obſerv'd by Hartſoeker, 
Lewenhoeck, or any other. The Reſult of theſe Con- 
jectures was, that, ordering a Bitch in Heat to be 
ſtrangled, and diflected immediately, we found two 
of theſe red Excreſcences florid and ripe, one up- 
on each Ovary, theſe, from their reſpective Cavi- 
tics that ran obliquely under theſe Productions for 
near an Inch in Length, furniſh'd a Tea-ſpoonful of 
a thick turbid Fluid; and this Fluid, obſerv'd in 
the Microſcope with the moſt powerful Magnifier, 

* „ * * 2 after 
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State of Exaltation; and conſequently that ſome Sorts, 
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after ſome little time exhibited Numbers of ſperma- 
tic Animals, in every reſpect like to thoſe hitherto ob- 
ſcry'd by other Naturaliſts, animated, and moving 


ſpontaneouſly, Thus was Mr. de Buffon's Conjecture 


verify'd in every Particular. 

924. About this Time, I think ſome few Days 
after, Mr. de Buffon in my Preſence cxamin'd ſe— 
veral Sorts of male Semen; and then it was that, 
for the firſt time, we fairly ſaw the ſpermatic Ani- 
mals enaſcent. Thoſe Kinds which ſatisfy'd us in 
this particular were extremely viſcid, and contain'd 
in a certain Quantity in the Chryſtal of a Watch. 
Theſe Precautions are not unneceſſary; for if a viſcid 
Kind be not choſcn, and that in a good Quantity 
together, ſuch as that of Stags, &xc. or any Sced of 
the leaſt exalted Sort, if I may ſo term it, as we 
found ſome to be more ſo than others; it will alter 
in the Atmoſphere by an Evaporation of its volatile 
Parts, which ſerve to hold it though but gently 
together, after which it will liquefy, vegetate, ra- 


mity into Filaments, and theſe Filaments again break 


into moving Globules, eſpecially if the Weather 
be hot, before a ſmall Portion can be adjuſted to 
the Microſcope : whereby an Obſerver may eaſily 
be impoſed upon, and think the ſpermatic Ani- 
mals original and pre-cxiſtent, becauſe he could not 


diſcern that Action which produc'd them. This 


Deception takes Place in all Semen of the more 
exalted Kinds, ſuch as particularly the Milt of Fiſh, 
when it is in a State of immediate Impregnation, 
and many others: For it is to be obſerved, that the 
Semen of Animals is not at all times in an equal 


Or 
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or even the ſame at different times, will at ſome 
give the ſpermatic Animals immediately, but at 
others not ſo ſoon, and perhaps not under ſome 
Hours: which is the Reaſon why they have often 
been ſaid by Naturaliſts, and even by Lewenhoeck 
himſclf, not to have been found upon InſpcRion. 
By this it will appear, that we had tricd many Sorts, 
before we had the good Fortune to meet with one, 
in that exact Degree of Exaltation neceflary to ex- 
hibit the whole Proceſs of this Vegetation; and fo 
may others who ſhall be deſirous of trying theſe 
Expcriments after us: Yet, when they {hall at laſt 
have obtain'd a proper Subject, one accurate View 
will be ſufficient, and found to give the Key to the 
whole Secret. 

0d 25. When we had ſeized this favourable Op— 
portunity, we ſaw a ſmall Portion of male Semen 
plac'd on the Microſcroſcope, firſt, as it were to 
develope and liquefy, then ſhoot out into long Fi- 
laments, ramify on every Side, theſe open and di- 
vide into moving Globulcs, and trailing after them 
ſomething like long Tails; theſe Tails were ſo far 
from being Members given them to ſwim and 
ſteer by, that they evidently caus'd in them an inſta- 
ble oſcillatory Motion; and were in Effect nothing 
more than long Filaments of the viicid feminal 
Subſtance which they neceſſarily trail'd after them; 
they were of various Lengths in various Animals, 
and they inſenſibly, by the continual progreſſive 
Motion of thoſe Animals, grew ſhorter and ſhorter, 
till tome of them appcar'd without any at all, ſwim- 
ming equably in the Fluid. It was then plain how 
thefe Animals were to be claſsd; their Origin was 


clearly to be derivd from Principles contain'd in 
this 
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this Matter, either by an Evolution of organical 
Parts, as Mr. de Buffon ſuppoſed, or by a real Vege- 
tation, as I thought, of the ſame kind with thoſe I 
had before obſervd in my Infuſions; tho* more 
prompt, becauſe the Matter was more exalted : | 
conſequently the ſpermatic Animals were of the 2 
ſame kind as all other microſcopical Animals, their 
Origin the ſame, their Influence nothing more in 
Generation, nor any otherwiſe conducting to its 
Cauſe, than as Effects of thoſe Principles in the Se- 
men, Which alone are the true and adequate Cauſe 
of it. See Fig. 1. 
Theſe vegetative Powers, which, from the very 
Beginning of my Obſervations, I had found to reſide 
in all Subſtances animal or vegetable, and in every 
Part of thoſe Subſtances, as far as the ſmalleſt mi- 
croſcopical Point, I had at this time certain Proofs 
of; tho' not ſo plain and inconteſtable as thoſe I 
procur'd a few Days before Mr. Je Buffon left Pa- 
ris for the Country, and which I proſecuted after his 
Departure. Theſe I communicated to him in few 
Words the Night before he began his Journey, yet he 
was not at that time acquainted with any ſpecial De- 
tail of the many Singularities that attend theſe latter 
Vegetations, for I had but juſt then made andenter'd 
upon the Diſcovery of them myſelf. Iam obliged the 
more particularly to obſerye this, becauſe the many 
Conſequences he has ſince drawn, as well as myſelf, 
| and which, without any mutual Communication, hap- 
| pen'd to tally with and ſeemingly to flow from the 
Diſcoverics, were not in Fact deduced from a circum- 
ſtantiated Knowlege of theſe new Phænomena, which 
he had not, but from this one Principle, hat there 
is 
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is a real productive Force in Nature; in which 
we had both long ſince agreed, however we may 
have differed in explaining that Action : For whether 
it be by an Evolution and Combination of organical 
Parts, as Mr. de Buffon ſuppoſes, or by a real vege- 
tating Force reſiding in every microſcopical Point, 
may be probably far beyond the Power ot Micro- 
ſcopes to determine. But as the Principle from 
which we depart is intirely the ſame, it muſt nece(- 
arily lead to ſimilar Thoughts, and ſimilar Conſe- 
quences. 

$26. My fuſt Proofs therefore were drawn 
from a cloſe Attendance to all the common Intu- 
ſions, particularly that of Wheat pounded in a mar- 
ble Mortar. It was plain from them all, that after 
ſome time allow'd to the Water to call off the 
Salts and volatile Parts, which evaporated copioully , 
the Subſtance became ſofter, more divided, and 
more attenuated: To the naked Eye, or to the 
Touch, it appear'd a gelatinous Matter, but in the 
Microſcope was ſeen to conſiſt of innumerable Fila- 
ments; and then it was that the Subſtance was in 
its higheſt Point of Exaltation, juſt breaking, as I 
may ſay, into Life. Theſe Filaments would ſwell 
from an interior Force ſo active, and ſo productive, 
that even before they reſolved into, or ſhed any 
moving Globules, they were perfect Zoophytes teem- 
ing with Life, and Self-moving. 

If any Particle was originally very ſmall and ſphe- 
rical, as many among thoſe of the pounded Seeds 
were, it was highly agreeable to obſcrve its little 
Star-like Form with Rays diverging on all Sides, 
and every Ray moving with extreme Vivacity. The 
Extremities 
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Extremities likewiſe of this gelatinous Subſtance 
exhibited the ſame Appearances, active beyond Ex- 
preſſion, bringing forth, and parting continually with, 
moving progreſlive Particles of various Forms, ſphe- 
rical, oval, oblong, and cylindrical, which advanced 
in all Directions ſpontaneouſly, and were the true 
microſcopical Animals ſo often obſerved by Natu- 
raliſts. This brings to my Mind a Phanomenon of- 
ten taken notice of, and ſeen with Surprize, Parti- 
cles detach'd by the Reaction of the Water from 
the Extremities of the Fins of Muſlels, which yet 
continue to move progreſlively. I think it ſuffi- 
ciently cxplain'd by theſe Obſervations; and that it is 
more than probable, that Muſlels, Polypes, and 
other Kinds of this Nature, vegetate in a Manner 
analogous to this gelatinous Matter. See Fig. 2. 

6 27. In the-Infulion of pounded Whear, the 
firſt Appcarances, after an Exhalation of volatile 
Parts, as in every other Infuſion, were the ſecond or 
third Day Clouds of moving Atoms, which I ſup- 
pole to have been produced by a prompt Vegetation 
of the ſmalleſt and almoſt inſenſible Parts, and which 
requir'd not ſo long a Time to digeſt as the more 
groſs. Theſe in a Day or two more intirely difap- 
peared; all was then quiet, and nothing to be (cen, 
but dead irregularly formed Particles, abſolutely 
unactive till about fourteen or fifteen Days after. 
From theſe uniting into one Maſs ſprung Filaments, 
Zooph; cs all, nd ſwelling from a Force lodged 
-ithin each Fibre. Theſe were in various States, 
juſt as this Force had happen'd to diverſify them; 
ſome reſembled Pearl-Necklaces, and were a kind of 
microſcopical Coralloids; others were uniform 

throughout 
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throughout their whole Length, except juſt the very 
Extremity, which ſwell'd into a Hcad like a Reed, 
if the Force had aQted equally on all Sides, or like 
the Head of a Bone at its Joint, if the Matter in its 
Expanſion had bore to either Side. Theſe Fila- 
ments were all Zoophytes, ſo tecming with Life, 
that whenever, upon taking a Drop from the Sur- 
face of this Infuſion, I had ſeparated the Extremity 
of a Filament ſo ſhort as not to conſiſt of above 
four or five Globules Chaplet-wiſe ; they would ad- 
vance progreſſively and in Concert, with a ſort of 
vermicular Motion, for a little Way, then fall off 
irregularly to one Side, as if not yet fitted for progreſ- 
five Motion, languidly turn their Extremities, and 
then again lie quiet for ſome little time. It was my 
Fortune however, not in tkis Infuſion only, but in 
many others, to find ſome of theſe Chaplet-like Ani- 
mals much ſmaller indeed than thoſe of the Wheat- 
Infuſion ; but intirely regular, conſtant in their ver- 
micular Motion, and which were conſcquently ar- 
rived to a higher Degree of Maturity and Perfection. 
I own I cannot but wonder to this Day at what I 
ſaw ; and tho' I have now ſeen them ſo often, I till 
look upon them with new Surprize. Yet have theſe 
Phznomena ſerv'd me to very good purpole, and 
clear d up many Dithculties in my former Obſcr- 
vations. 

The Origin of Blight in Wheat, Ryc, and other 
Vegetables, was no longer myſterious: An Atmo- 
ſphere charg'd to an extraordinary Degree with Hu- 
midity, now plainly appear'd ſufficient, particularly 
while the Grains were tender and replete with a milky 
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Juice in a certain Degree of Exaltation, to produce 
in them this new kind of Vegetation, and to form 
their interior Subſtance into Filaments, which are in- 
deed thoſe very Eels I obſery'd ſome Years ago in 
blighted Wheat. 
This agrees perfectly with another Obſeryation 
made by the Gentleman who tranſlated my little 
Eſſay into French: Some of this blighted Wheat, 
two Years after J had gather'd it, I had given to 
Mr. Trembley, and he to this Gentleman. In a Note 
he has added, he obſerves, that theſe Filaments not 
only recover'd Life and Motion, after they had 
been ſo long dry, by macerating them in Water; 
but many broke, and diſchargd from within them 
Globules, which mov'd with extreme Vivacity. The 
Application of the foregoing Obſervations to this 
Caſe is eaſy and natural; nor is it now any Wonder, 
that theſe Filaments, the vegetative Force ſtill re- 
ſiding within them, ſhould move and reſolve into 
Globules, or that they ſhould have ſubſiſted ſo long, 
full of that kind of Life they are actuated with, 
though dry and without Nouriſhment; for now they 
ceaſe to be Eels, as 1 formerly thought them. 
Blighted Rye, which is alſo ſo full of Filaments 
of this Nature, that the Grains are ſwell'd in their 
Diameters, and extended to an extraordinary Length 
by this new kind of Vegetation, exhibited nearly the 
ſame Phænomena when macerated, and is to be 
claſs'd accordingly. I am told by ſome of the Gen- 
tlemen of the Royal Academy of Sciences here, that 
in thoſe Provinces 00 France, where this blighted Ryc 
abounds, and is made up into Bread; it produces 
very ſtrange Effects in the poor Country People who 
feed 
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feed upon it, many of which are here found in the 
Hoſpitals afflicted with a very ſingular kind of Mor- 
tification, which cauſes their Limbs to drop off. 

There are two Sorts of Blight, in one of which the 
Grain crumbles into a black Powder ; and the other is 
that which gives theſe moving Filaments or Eels. Mr. 
Bernard de Fuſſicu tells me, that one is from a Cor- 
ruption of the Flour, and the other of the Grain. 

It may not here be amiſs to hazard a few Queries. 
Do not all Mortifications, and other Maladies in 
which there appears an extraordinary Exuberance of 
Matter in any one Part, proceed from a Weakneſs, 
a Want of Reſiſtance, and from Principles of Union, 
which give to this vegetative Force, found to reſide 
in every Point of animal or vegetable Subſtances, 
more Play in one Part than in another? For It the 
Reſiſtance be not equal in all Parts, the exuberant 
Matter muſt break forth, and cauſe that Part to de— 
compole ; and if the Habit of Body be extremely 
lax, the Decompoſition muſt continue ; and thar, 
in a certain extraordinary Degree, we ſhall call a 
Mortification. To rub a Wound, or any natural 
Sore, with Salt and Spirits, is found to be ſalutary, 
and preventive of Mortifications ; and Salt I know, 
by Obſervation, will immediately put a Stop to 
theſe microſcopical Vegetations, and cauſe the Ani- 
mals to ſubſide motionleſs to the Bottom: There 
fore it is probable, that Salts and Spirits are Princi— 
ples of Union, and productive of a greater Reſiſtance 
in the ductile Matter ated upon by this vegetative 
Force. High Living, rich Wincs, &+c. are Preferva- 
tives againſt many contagious cpidemical Diſtempers : 
Do not therefore theſe Maladies ariſe from a laxer 
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Habit of Body, and a more than ordinary Action of 
this ſame vegetative Force? And may not theſe, and 
many other Phænomena of this kind, be reduc'd to 
the ſame Principles? But this I leave to the Conſi- 
deration of Phyſicians, who are better Judges of 
the Extent of theſe Obſervations and Principles. 

The Subſtance emitted from the Globules of the 
Farina facundans of all Flowers, by an Action I 
obſerved ſome Years ago, is allo a Subſtance of 
this Nature, filamentous, and in a vegetating State: 
Nothing can reſemble it more than the Fibres of 
moſt kinds of Mould; reſolving all, as they do in 
Water, into others of a much finer Contexture, when 
the Vegetation, that had been before ſtopped by the 
nitrous Salts of the Atmoſphere, begins by the Aſſiſt- 
ance of the Water to act again: And I know, by 
Obſervation, that all kind of Mould is formed by a 
Proceſs of the ſame Nature as the Growth of theſe 
microſcopical Plants; and to be claſsd conſequently 
with them, and reduc'd to the ſame Principles. 

I cannot finiſh this Article without obſerving, 
that nothing can more perfectly than theſe wheaten 
Filaments, repreſent in Miniature Corals, Coralloids, 
and other Sea-Plants, which have long been obſcrv'd 
to be teeming alſo with Lite, and have been ſuppos'd 
to be the Work of Animals, as it will appear to 
any one, that but inſpects the Figure I have annex'd, 
and recollects my Deſcription. Are not therefore 
all theſe in the ſame Claſs, and is not their Origin 
ſimilar? See Fig. 2. n 

$ 28. But theſe Inſtances from common Infu- 
ſions, of a vegetative Force reſiding in every mi- 


croſcopical Point of animal or vegetable Matter, how 
ſtrong 
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ſtrong ſoevet and ſurprizing, were neither ſo wonder- 
tul or extraordinary as ſome others I obſerv'd after 
Mr. de Buffon's Departure. From the wheaten fila- 
mentous Zoophytes it was caſy to infer, that the 

ſprung from, and were Productions of, the Maſs of 
Matter that had ſubſided to the Bottom of the Phial. 


Yet this I could not obtain a Sight of; nor was it 


poſſible in this Way to obſerve them without ſe- 
parating them from their Roots and from the Maſs, 
out of which they aroſe. The Method the moſt na- 
tural therefore which occurrd to me for the yiew- 
ing of theſe Zoophytes, without diſturbing their 
Vegetation, and for obſerving their whole Proceſs, 
from the Origin of the Plants to their laſt Degree 
of Maturity, was to take extreme thin Slices of Cork, 
and inſert, through little Holes which I made, four 
or five in each Slice, Grains of Wheat or Barley, or 
any other farinaceous Seed, for theſe all nearly agree 
in the Phænomena they exhibit; with the Germ cither 
turned upwards, or carefully pick'd out with the Point 

of a Penknife, to prevent their uſual ſhooting. 
Theſe were permitted to ſwim upon the Surface 
of freſh Spring-water, in a Glaſs expoſed to the 
Sun, that the whole yegctating Force might be de- 
termin'd downwards towards the infcrior Moicty 
of cach Grain, which alone could in theſe Circum- 
ſtances imbibe and be ſaturated with Moiſture. This 
anſwer'd my Purpoſe intircly; my Plants grews 
downwards into the Water like Corals, but appear'd 
not till ſeveral Days after the Grains had been thus 
expos'd ; and were at laſt ſo large and ſtrong, that 
could ſee them with my naked Eye. 
When 
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When they became thus viſible, I cut off with 4 
ſmall Pair of Sciſſars the vegetating Extremity, and 
plac'd it in a concave Object-Glaſs with Water. 
The Plants then took a new Direction, follow'd 
the Expanſe of the Fluid, and continued to vegetate, 
while I ſupplied them with Water, which I did from 
time to time, covering them after Obſervation with 
another concave Object Glaſs, to prevent the Fluid 
from evaporating too faſt. Thus I had for the Sub- 
jet of my Obſervations what I may call a microſco- 
pical Iſland, whoſe Plants and Animals ſoon become 
ſo familiar to me, that I knew every animal Species, 
and every individual Plant almoſt without any Dan- 
ger of Miſtake; an Exactneſs ſo neceſſary, that it 
would not otherwiſe have been poſſible to follow 
the Proceſs of this Vegetation without Confuſion. 
From this time I laid aſide the Uſe of large In- 
fuſions, and provided a certain Number of Watch- 
Chryſtals, or concave ObjeQ-Glaſles, for every Por- 
tion of animal or vegetable Subſtance I was to ma- 
cerate in Water. The Uſe of theſe is plain and eaſy; 
many fruitful little Iſlands of various Kinds with 
Labels and Dates affix'd to each may thus be ob- 
tain'd, by placing the vegetating Subſtances in theſe 
Glaſſes; and this is the Method I would recommend 
to all thoſe who ſhall be deſirous to repeat or pur- 
ſue my Experiments. 

1 find my Subjèct grows upon my Hands, and I 
am unwilling to take up too much of your Ar- 
tention: I ſhall therefore finiſh theſe Obſervations 
by annexing a Figure of my Wheat-Iſland and its 
Productions, all which will be ſufficiently intelli- 
gible without any more Words; and I ſhall reſerve a 
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Multitude of other Obſervations I have by me in 
my Journals, upon Infuſions and other vegetating 
Iſlands for the Eſſay, which I hope to publiſh in 
ſome Months, if theſe few Thoughts and Diſcoverics 
ſhall meet with Approbation. See Fig. z. 

§ 29. Yet muſt I treſpaſs for a few Pages more; 
I cannot conclude this Letter without laying down 
ſome general Truths, and recalling theſe ſcatter d Re- 
marks to ſome certain Principles. A few Propo- 
ſitions of this kind, together with the probable 
Conſequences, that ſeem naturally to flow from 
them, will not only make my Syſtem of Generation 
clear, but alſo take off many Objections, and render 
theſe very Obſervations better underſtood, when 
they are reduced under certain Heads. 

It ſeems plain therefore, that there is a vegetative 
Force in every microſcopical Point of Matter, and 
every viſible Filament of which the whole animal or 
vegetable Texture conſiſts : And probably this Force ex- 
tends much farther ; for not only in all my Obſerya- 
tions, the whole Subſtance, after a certain Separa- 
tion of Salts and volatile Parts, divided into Filaments, 
and vegetated into numberleſs Zoophytes, which 
yielded all the ſeveral Species of common microſco- 
pical Animals; but thete very Animals alſo, after a 
certain time, ſubſided to the Bottom, became mo- 
tionleſs, reſoly'd again into a gelatinous filamentous 
Subſtance, and gave Zoophytes and Animals of a 
leſſer Species. 

This is not only true of all the common microſco- 
pical Animalcules, but of the ſpermatic alſo; which, 
after loſing their Motion, and ſinking to the Bottom, 
again reſolved into Filaments, and again gave leſſer 
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Animals. Thus the Proceſs went on through all 
viſible Degrees, till I could not any longer purſue 
them with my Glaſles : And thus evidently the ſper- 
matic are to be clals'd with the common micro- 
{copical Animals. 

Hence it is probable, that every animal or vege- 
table Subſlance advances as faſt as it can in its Re- 
ſolution to return by a flow Deſcent to one com- 
mon Principle, the Source of all, a kind of uni- 
verſal Semen; whence its Atoms may return again, 
and aſcend to a new Life. This common Element 
therefore, tho' uniform in its Origin and homoge- 
neous, branches out into innumerable Species more 
and more compounded, more and mote heteroge- 
neous, as they depart and are further from this Source 
of organiz'd Bodics; yet may a Particle often be ar- 
reſted, or moulded into other Bodies, long before ir 
attains, which ſome perhaps never do, to this ultimatc 
Reſolution. Nor is there any Danger upon theſe Sup- 
poſitions of falling into equivocal Generation ; be- 
cauſe the ſpecific Semen of one Animal can never 
be moulded into another, and Seeds may differ ſpe- 
cifically from one another by many iaviſible Prin- 
ciples totally unknown to us, and unattainable by 
Experiments; for we are very certain that the 
Power of Glaſſes, or Force of any Menſtruum we can 
employ, muſt ſtill leave us at an immenſe Diſtance 
from the ultimate Reſolution of Bodies, in which 
alone they agree, and are homogeneous. 

4 fay therefore the ſpecific Seed of one Animal can 
never give another of a different Species; for, to be this 
Jpectfic Seed, it muſt have gone through many Changes 
trom its firſt Origin, and have many Singularities 
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peculiar to itſelf, and acquired ſince it paſſed from 
the homogeneous Element, in which all Kinds co— 
incide. The active vegetative Force that reſides in it 
muſt be preciſe, its Quantity muſt be exactly propor- 
tion d to the Nature, Solidity, Tenacity, Quantity, 
and Reſiſtance of the ductile Matter it has to wade 
through, if I may ſo expreſs myſelf; and theſe Com- 
binations, are very different in different Subjects. 
Thus much the many Strainers in every animal 
Body, neceſſary to extract this Semen from the Ali- 
ment we daily digeſt, and to prepare it, ſeem evi— 
denily to imply. Yet is not this, ſufficient as it may 
appear, to cauſe Varicties in the ſeveral Species of 
Semen. all that is to be conſider'd: Times and Cir- 
Circumſtances make Changes in it even during the 
Term of Geſtation. What does not the Fetys then 
undergo? and who can dctermine the Differences 
between Matrix and Matrix; between the Matter 
that is aſſimilated into a Fætus in one Subject, and 
that in another: between the fixing Principles, the 
Quantity of Salts, Spirits, &c. in a Parent of one 
Species, and one of another; between the more co- 
pious or more limited Affluences of aſſimilating 
Matter; and between Times, where even ſingle 
Minutes, Inſtants, exc. may be of the greateſt Con- 
ſequence ? I lee the whole indeed, but confu— 
ſedly, yet do I ſee the Source of a Varicty; which, 
boundleſs as it were, if permitted to expatriate at full 
Liberty, is nevertheleſs invariably confin'd, by Him 
who made and rules the Univerſc, to a certain de- 
terminate Number of Specics. Time, Action, Sca- 
ſon, Quantity of Force, Quantity of Reſiſtance, fixing 
Principles, Affluence of aflimilaced Matter, Direction, 

| 6 * and 


[ 


42 ] 

and numberleſs other Variations, are all .employ'd 
for His Purpoſes, and modell'd by that Almighty 
Power which forms and directs the Whole. 

Thus do theſe Principles, however capable of 
differing Combinations, yet admit only of a limited 
Variation, and never deviate further than is conſiſt- 
cnt with univocal Generation. Monſters, Mules, im- 
perfect Fetus, and other Inftances of this kind, are 
but rare; and as they can be aſcrib'd to nothing fo 
properly as to the Obſtacles they meet with, or to 
ſome accidental inſuperable Reſiſtance in the Mat- 
ter of which they are formed, they do at leaſt ſerve 
to ſhew that there is in Nature a real productive 
Force given it at its Creation; and that animal or 
vegetable Productions are not the Conſequences of 
pre- exiſtent Germs, plaſtic Natures, or of the imme- 


_ diate Hand of God himſelf, any more than the moſt 
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regular Operations of the Planetary World. 

$ 30. But to proceed in my Conſequences from 
theſe Obſervations, all Naturaliſts muſt acknowlege, 
that the more compounded the organis'd Bodies are, 
the leſs Danger there is of equivocal Generation in 
the Production of them; for thus the immediate 
Principles from which they ſpring, and their Cir- 
cumſtances during the Time of Geſtation, mult be 


much more varied than the more ſimple Bodies 


arc, and at the ſame time be further removed, from 
that univerſal Element into which they may all ulti- 

mately be reſolved ; And even in the loweſt Claſs of 
microſcopical Animals, I can truly ſay, that I ncver 
yet obſerved any others than Productions {pecitically 
determined; the ſame Subſtances giving the tame 

Plants and Animals, and in the ſame unitorm Or- 
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der and Deſcent. Nevertheleſs, tho' thus ſpecifically 
determin'd, no one, that obſerves their Origin with 
the ſame Care as I have done, will be inclined to 
aſcribe it to pre- exiſtent Germs : It is therefore pro- 
bable, as I juſt now advanced, that when we arrive 
at the loweſt we can diſcover in this Claſs, we are 
yet at an immenſe Remove from the univerſal Source 
notwithſtanding that ſome of them are ſmall beyond 
Conception, and no leſs ſimple in their Motions ; 
which argues their Organization as ſimple, and ſeems 
to imply that there are among them, or not at a very 
great Diſtance from them, ſuch as are only mere 
Machines, without any true Spontancity. 

I have myſelf ſeen a vaſt Gradation, and ſuch a one 
as I have yet but an imperfect Notion of, in a Courſe 
of continual Obſervations made upon Infuſions and 
Macerations of all kinds, from the moſt compounded 
to the moſt ſimple ; from Animals of the largeſt kind 
to moving Atoms of the leaſt; from Motions as 
flow to the moſt powerful Magnifier, as the Mo- 
tion of the Minute Hand of a Watch to Eyes un- 
arm'd; from free Progreſſion in all Directions to 
merely oſcillatory Balances ; which all ſeem to come 
to at laſt in the Courſe of their Decompoſition, 
when they are juſt upon the Point of diſappearing. 

§ 31. Thus theſe Animalcules, it they may be 
call'd indifferently by that Name, manifeſtly conſtitute 
a Claſs apart; and their greateſt Characteriſtic is, 
that they neither are generated, ſubſiſt by Nutri- 
ment, as other Plants and Animals do, or generate 
in the ordinary Way. This is indeed true, if the 
whole Claſs is taken in one general View, yet is the 
Head of it united to the Species of the next im- 
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mediate Superior. The Bell- Animal, of which I have 
had many from my infuſed Subſtances, and whoſe 
Growth I haye purſucd from its firſt Origin, is a Spe- 
cies of microſcopical Polype, generating and feed- 
ing as other Polypes do, when once itſelf is gene- 
rated; tho'its own original Generation is perhaps dif- 
ferent from that of the others; for I could never ob- 
tain any of the larger Kinds this Way. I fay this 
however with ſome Reſerve; for I will not aſſert, but 
that ſome decay'd Water-Plants decompoſing in par- 
ticular Circumſtances, and their Subſtance exuberating, 
may perhaps, when urged by this vegetative Force, give 
Polypes of every kind; nay I very much ſuſpect, 
that ſeveral of the loweſt Kinds of viſible Animals 
may, in due Circumſtances, which yet perhaps are 
rare, be recoverable this Way, when the whole Spe- 
cies has periſhed in particular Places by ſome un- 
common Accident. This I the more rcadily bclieye, 
from the Reaſonableneſs of ſome Allowances to be 
made in this reſpect; all which may be permitted, 
and muſt have been foreſeen by the GREAT CRE- 
ATOR, Without any Danger of Confuſion, or an un- 
limited Generation of new Specics never before pro- 
duced: He who made Nature, and ſees through the 
whole Machine, well knew its utmoſt Force, and 
has conſequently foreſeen every Circumſtance, and 
limited its Productions accordingly. 

Nor indeed can there be a ſtronger Argument 
deriv'd from any Syſtem of Generation whatſocver, 
of an All-wiſe Being, All-powertul, and All-good, 
who gave to Nature its original Force, and now pre- 
ſides over it, than from the Conſideration of an 
exuberating ductile Matter, actuated with a vegeta- 
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tive Force, limited, tho' we know not its exact 
Bounds, in its ſpecific Atcent or Deſcent, and ex- 
panding itſclf in Directions as certain and determi— 
nate, as the Motions of the Planets, 

$ 32. Theſe Thoughts will appear to be leſs ha- 
zarded, if due Attention is given to the Generation 
of the Paſte-Eel. The Royal Society knows it to be 
viviparous; conſequently perfect i in this State, and ſuch 
as may continue to generate in the common Way, as 
long as it has an Element and Matter proper for its 
Subſiſtence; yet is its own original Generation, as 
far as I can learn by Obſervation, as that of all theſe 
microſcopical Animalcules, from a duQtile vegetating 
Matter, the Produce of Wheat-Flour and Water ; 
tho' it undergoes more Changes than others, and lives 
in other Conditions; aſcending for ſome time before 
it enters its chry ſalidal or Egg: like State, whence it 
comes forth a perfect Eel. I have added a Figure of 
a Group of theſe Eel-Chryſalids, but the Detail of 
their Metamorphoſis I ſhall reſerve for my little Eſſay, 
and not trouble you now with an Account too cir- 
cumſtantiated of every Obſervation I have made 
upon them: Beſides that I am not yet throughly ſa- 
tisfied in the whole Manner and Proceſs of their 
Generation, See Fg. 4. 

$ 33. But now, to hes every Objection that 
may remain againſt the Exiſtence of this vegetative 
Force, which ſeems to be the Key to much Know- 
ledge, and to remove many Errors; it may be pro- 
per to add, that, beſides ocular Demonſtration, which 
any Naturaliſt may have, beſides the Precautions I 
took, that no ſuppoſed Germs might cither be con- 


vey'd through the Air or the Water, or remain ad- 
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hering to the Subſtances infus d; I have often, for 
theſe Purpoſes, made ule not only of hot Broth, im- 
mediately cloſed up in a Phial, bur al ſo ot pure ani- 
mal Subſtances, ſaci: as Urine, Blood, gc. with the 
ſame Succeſs; and in thete, I belicve, no one will 
ſuppoſe that Germs, Eggs, or Spawn, are pre-con- 
tain'd, if Care is taken to cloſe the Phials imme- 
diately. 

Nay I have done more; I have, by reaſoning 
conſequently to my Principles, bcen directed to the 
Choice of many Experiments, all which I conſtantly 
found to anſwer my Expectation: I have thought, for 
inſtance, that the more exalted an animal Subſtance 
was, by a certain Degree of Decompolition, the 
more apt would it be to vegetate in a proper Ma- 
trix, and form the Part of a larger Animal; or, if 
it extravaſated, to vegetate into the leſſer; conſe- 
quently, that if I took the milky Juice of germing 
Seeds, or that thick turbid Matter which forms the 
Wing of a Butterfly in its chryſalidal State, theſe 
Mattcrs muſt be more exalted than any ordinary 
Subſtances, and therefore give me theſe microſco- 
pical Productions to much the ſooner : And in fact, 
I never, in thete Cales, fail'd of ſeeing them within 
the Space of a few Hours, while ordinary. Infuſions 
did not give them under ſeveral Days. 

Here it will be proper to obſerve, that Natu- 
raliſts have thought the Butterfly's Wing pre-exiſtent 
in the Caterpiilar, becauſe they diſcover'd the firſt 
Rudiments of it three or four Days before it enter'd 
the chryſaiidal State; but it is then preciſely that 
the Caterpillar firſt leaves off eating, tho before 


extremely voracious; and that probably upon ac- 
count 
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count of the Revolution it finds in all its Parts, 
while its Forces are otherwiſe employ'd, and the 
Collection of vegetating ductile Matter it had ac- 
quir'd by plentiful Dict, now as plentifully exube- 
rates to form the Parts of the Butterfly. Theſe 
Truths I am the better acquainted with, becauſe 1 
have particularly examin'd all thoſe Subſtances : You 
cannot tear off a Portion of the Butterfly's Wing, 
even while in the Chryſalid, but you will find it 
in an Embryo-State, and the Matter which extra— 
vaſates upon your Objea-Glaſs, if mixt with a lutle 
Water to preſerve its Fluidity, will almoſt imme- 
diately vegetate into theie microſcopical Productions. 
This argues an extreme Activity in it; from Activity 
follows Action, and an Effect, which can be no 
other than the Formation of the Wing it was con- 
tain'd 1n. 

6 34. Without inſtancing in many other Exam- 
ples, where, by reaſoning from theſe Principles, I 
was invariably conducted to certain Conſequences, 
this laſt ſufficiently leads to the Nature of animal or 
vegetable Semen. Theſe latter are Subſtances of the 
ſame lort, but more exalted, and from thence adapted 
to a prompter Vegetation. Of this kind alſo, but not 
ſo exalted, was the gelatinous Subſtance I obtain'd by 
common Infuſions. 

The Exaltation however of Matter does not ſtop 
here; the lower I purſued this new Claſs of Bcings 
in its Deſcent, the leſs was this vegetating Force 
clogg'd with reſiſting Matter, the ſwifter was the 
Motion of the Bodi.s, and the higher the Degrec of 
Exaltation that produc'd them. This inclines me 
to believe, that an animal Subſtance may be cxalted 

this 
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this way into a Poiſon, a Venom, or a contagious 
. Vapour. Hence ſtagnating Waters are poiſonous 
and detrimental ; and hence perhaps the vipereal 
Venom, or any other, may derive its Force; for 
theſe undoubtedly are all animal Secretions. Hence 
perhaps alſo ariſe contagious epidemical Diſtempers, 
from a Leaven thrown into the Blood by Exhala- 
tions of this kind. I am the more perſuaded of the 
Truth of this, from the Conſideration of Dr. Mead's 
Obſervations upon the Venom of the Viper: And 
ſwift moving Bodies, which ſubſide and ſhoot into 
Filaments, ſcem manifeſtly to imply all. theſe Con- 
ſequences. I had myſelf propos'd laſt Summer to 
try the Effects of ſome of my moſt exalted Infuſions, 
by inſtilling them into the Veins of Animals; but 
as yet 1 have had no Opportunities for theſe Expe- 
riments. 

I might add other plauſible Conjectures, that 
ſcem to be the natural Conſcquences of theſe Dit- 
coveries, relating to the Origin of Aſtarides, 
Teniæ, Agaricks, &c.; nay perhaps I could main- 
tain them with Arguments that would ſcem con- 
vincing to moſt Naturaliſts; I might even further 
ſuppoſe, with ſome Probability, that the muſcular 
Force, which acts againſt the interſtitial Air in my 
Friend Dr. Par ſons's molt ingenious Syſtem, in one 
Word, that all the mechanical Forces ot the Body, 
and the Impreſſions which affect the Soul, may be 
derived from and aſcribed to this vegetating active 
Force when confined : But I am tired with extend- 
ing my Vicws ſo far, nor do I at preſent ſec an End 
of the Conſequences; the Subject and Principles ap- 
pcar ſo boundleſs. 
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$ 35. I ſhall conclude therefore with ſumming 
up my Syſtem in a few Words: I ſuppoſe all Semen 
of any kind to be an exalted Portion of animal or 
vegetable Matter, ſecreted from the Aliment of ever 
generating Subject, when it is adult, and no further 
Demand is made for its Increaſe and Growth ; this 
I ſuppole to be endued with a proportionable vege⸗ 
tative Force; to be various in various Circumſtances, 
and heterogeneous in different Subjects; but to be 
uniform in "Its Productions, when it falls into a pro- 
per Matrix, where it finds Matter to aſlimilate, of 
a Quality and in a Quantity ſufficient to form that 
ſpecific Being: Whilſt in other Circumſtances, it will, 
if it ext avaſates, by the ſame vegetating Force, yield 
all the ſeveral Phxnomena I have above taken notice 
of. And thus, if Il am not miſtaken, I have ob- 
tained what I firſt intended to make out, that the 
ſpermatic Animals are not the efficient Cauſe of Ge- 
neration, but only a neceſſary Conſequence of Prin- 
ciples in the Semen, which Principles are neceſſary 
to Generation. 

Thus have I connected my Syſtem with our Coun- 
tryman Dr. Harvey's Obſervation of that fine Tiſſue, 
or Web-like Expanſion, obſerv'd in the Nerus of 
Does, in the Center of which the Embryo Fetus, 
inveſted with its Ammzon and Chorion, was found to 
be lodg'd: For let the Vegetation begin from the 
| Semen, and continue to aſſimilate the affluent Mat- 
ter from the Matrix wherein it has taken Root, 
and the Fawn muſt come forth like any other ſpe- 
cific Animal or Plant. 

I ſhall only obſerve, that Lewenhoeck had diſco- 
ver d this yegetating Power in the Semen, and had, 
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like Mr. de Buffon and me, ſeen the Filaments from 
whence the ſpermatic Animals ſpring; he even 
calls them Nerves and Arterics; and in one of his 
Letters to Mr. Oldenburg ſays, that he ſaw more 
in one Minute than the moſt accurate Anatomiſt 
could diſcover by Diſſection in a Day: But when 
he afterwards chang'd this Syſtem, falſe as it was, of 
Nerves and Arteries for another, I believe, as falſc, 
that of pre-cxiſting Germs in the ſpermatic Animals, 
he neglected to improve this Obſervation as he might 
have done; nay he afterwards took no farther No- 
tice of it, but barely to ſay that it was to be ne- 
glected. This Remark I had from Mr. de Buffon. 

The Difference therefore betwixt Mr. Lewen- 
hoeck and Dr. Harvey was, that the firſt had an 
Hypotheſis to maintain, and the latter nothing in 
View but to follow Nature, without truſting too 
much to the firſt Phænomena, as I hope I ſhall ap- 
pear to have done in this my Enquiry. 

I had almoſt forgot one Remark that coincides 
with my Syſtem; that although animal and vege- 
table Subſtances by a chymical Analyſis appear to 
differ, they are nevertheleſs found by a natural Cor- 
ruption to be reducible to the ſame Principles. This 
has been obſerved long ago by many Naturaliſts. 

And now I think I have nothing more to add, 
only that I would be underſtood, when I ſpeak of 
a productive Force in Nature, &c. to mean only a 
Force, which, tho' modell'd by the Su PREAM CRE- 
ATOR, goes no farther than the mechanical and ma- 
terial Parts of a Man. I well know that we are com- 
poſed of two very different Principles; and no 
one mere philoſophical Truth whatſocver preſents 
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itſelf to me with more Evidence or Conviction than 
the Spirituality of our immortal Soul. All have 
ever allow'd Man in his Origin to be a kind of 
Plant or Vegetable before he is animated ; and all 
rational Men have deriv'd his Animation immediately 
from the Fountain of Life, the true Source of all 
ſpiritual Subſtances, I think I have ſaid no more; 
and thus only would be taken and cxplain'd. 

The Principle of Life in other Animals I do not 
examine into, nor do I think it neceſſary; if they 
are truly ſpontaneous, as they ſeem to be, they have 
certainly ſome Principle diſtin& from Matter, which 
the GREAT CREATOR Knows when and how to 
unite. 

This Expoſition, Sir, of my Sentiments, I thought 
might be neceſſary; not that I imagined that cither 
you, or any of the Gentlemen of the learned Society 
in which you preſide, would think my Principles 
any way tending to Matcrialiſm, from which no one 
can be more diſtant or averſe than myſelf ; for I 
well knew that I had nothing to apprehend from 
Perſons of ſo much Judgment and Diſcernment, and 
who could not but clearly ſee, that there is really no 
Connection between thoſe Principles, rightly ex- 
plain'd, and the Doctrine of the Materialiſts: But 
I was willing to guard againſt the Miſapprehenſion 
of others leſs acquainted with Matters of this ſort, 
and into whoſe Hands this Paper might come, and 
have therefore taken theſe Precautions. 

And now, Sir, I take this Occaſion of return— 
ing my moſt humble Thanks both to yourſelf and 
to the reſt of the Gentlemen of the Royal Society, 
for the Honour I have received, in being elected 
one of its Members, and for which I have 1 not been 


able 
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able as yet to make my perſonal Acknowledgments. 


I hope both you and they will accept theſe Thoughts 
fayourably, which arc humbly ſubmitred to impar- 
tial Inquiry by the Author, who is, with the utmoſt 


Eſteem and Reſpect, 


; SIX, 
Your obliged humble Servant, 


Turbervill Needham. 
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Explanation of the F. gures. 


Fig. I. Repreſents the Origin of the ſpermatic Ani- 
mals. 
Fig. 2. The Wheat-Infuſion. 


Fig. 3. What I have called an Iſland in the Wheat- 
Infuſion. 


Fig. 4. A Groupe of the Chryſalids of the Paſte. 


Eels. 

Fig. 5. Is a Draught of one of the firſt micro- 
ſcopical Plants or Zoophites which I diſcover'd, 
wherein A ſhews the Figure of the Plant throw- 
ing out its Animals, and Þ the ſame again after 
the Animals were diſcharged, again putting out a 
new Shoot from the Stem below, through the 
hollow tranſparent Head, to form a new Head, 
and produce another Generation. | 
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